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#39t$\ ZnSe. ZnS. ZnSSe. SiC. fc«fc 

yBNA'b Tjf -6P A' t. &$? $ *tfc U'-rn A'CDff$4^ $ * 
-516^713 9~4 5©l'fn 
A' 1 omiBiEOTHift^ggo 
[Esmn 4 7] fISB2^3tli. 

<t-r^)ESi}?^3 9 ~ 4 6ffll'fhA' i olzSBi£c7)iij<tS 
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uSi. 

[iiift«4 8] ^-fet^atwecDL'-r 

n*'fl>sfift««Eic5ijgtf— y zmrzittx&z z t 

&£Ti>i%>£m3 9~4 7CDI 1 olzlEKcDIIHS 
[000 1 ] 

[3§BJ]C Dd-f-S&ffittfr] **1813:. ¥3?<*#£jfclSt^. 

#^<*3s*ggfc<£un®ffs^i&gi-ii8-f s, «fcyp u 
<1*. ^7t®*'e>]fta3$tt-2) 1 ^3t<OM-a5-' 

<W§»£l».itL. *$toTSl'5»igr2;*5fcl=;£g£&L 

f63fe^SfcJ:i;®^!a^gl-B8-r'5. 

[0 0 0 2 ] 

[«Dfc£Dftffr] ¥&&m9Lm : ¥:ti&V**X$:mtiLLtz& 

=i>/^ 

y. g|It£l::@ftSfc£'<D 0 < < 0 *J££*iL. ja^T- 

I*. iiil'£jti!fl$*<g*£ftS^F^<OSS^ a it/ 
3ciHl-s§-. 

&S. 

[0 0 0 3] Cft£0)#iS^3£5fcl£^a>5*>r. mitii 

&g;*ftTl' 

•5. mnm&%Kn i i i-v 

js<b*ttsn*-cfc y . ittttt«t'a*iiJ«[=i3t'r*a 
^rfgjfcsti-s c ktfxzz t t'o^SiS^ftS. 

[0 0 0 4] fcfc\ *8J5*a§1Cfcl'r ruta-JOAS 
<fc I*. I n x A I y G a 1-x-y N ( 0 ^ x , y 
<1. x + y < 1 ) fcSlb^xCI-fcl'rlflfiltitx&tf y 

i <Dmmv^£.itts^tz-i-^x(oi&j&<D^m^ 

^L'tOT^-fSc «5Ui. InGaN (x>0. y = 

o) * rgfc#y*Aat¥«{*j i=*£ft**,©&r 

-5. 

[0005] £&l=. IIIJ&TcSti: Ltt^t (B) . 

vmamt Lratat (a s > . y*, <p> #§<h 
tvrft*'«*#LfciMH**» rH<b**y^A^#3l»:j 
|2giL'tCD<fc-tS„ 

[0 0 0 6 ] ®f$.xRVy : £: 

»t 5 C t t-fc o t/<> 1 7 W 1 . 89-6. 

2 a V^-C^[b-r-5fctf)l=. LEDWStn/-^ tfCDW 

*#i_. te^ng«-8©si 
«MT?*»SI=***tt*Cfc**#ftl<. 
^x^(DgEg§a$fgit$i±, *S8Ifl)7;i*7H (b 
^oI^IC-r-5w.k*<‘e^-5„ ^Cr. I nx A ly Ga 
1-x-y 

<#l±Ai>iiSl±05iS)±i-iS)ifc^airgg^A<jittf)nTt' 

So 

[0 0 0 7] Z(0±vtj;&itji>)0J*Jk*m&3:m'tz 

unis m 

illf. Jpn. J. A p p I . Phys. . 28 (19 
89) p. L2 1 1 2, Jpn. J. Appl. Phy 



s. . 32 (1993) p. L 8 s£l'li4#H^ 2 f I 5 — 29 
1 6 2 1^i^flf5wtA<t-5S. 

[0 0 0 8 ] 

[^B^A<8?ifeLJ:7<k-rSISII] LA'L. Vt$:<D§&itt& 
ftm+X'l*. £5fcBA'&»aiSftSSEjte£iE*tttffll::® 
y tBt-ftitr&sfctoi-. jaTi-?'j^-r s* 3 £MHa< 
foofco 

[ 0009 ] *r« 1 ft. 

<fc y. <tl'oFo 1 i!l;!><fco 

tzo -r £*?*>. *. R-©fctt-c«iSL 

tt. T'm*fo<j>m.\m. j <>&mm.ti.t:h'\z*-o<.z£\zz. 
or. 

[OOIO] S2i:. §2®)®3KftJ:or. 5E3fc;£S*<^ 
toftS irl'-5P«HSI*<fcofc. *3?<*#E3fc5i?- 

i:«*s-rs®3sgi=t5cr. -e<D^3t®s*<^®)-rsc 
<b*<&y. %x.ms.*i&ft$L&k$: , &tL^xnw?z>z 

k tmmx &S a t' o F4SIA<fe o fco 

[ooi i] m 3 ft. jgjsic<fcor. 
Si:t'oFn1SI*<fcofco "T^Eft*.. ¥^&5£jfc3t^(7m 
ftf£*ltSWa>Sg*<SE1b-f S<t. 3£3fcli<&f£a)Wfc/< 
> •> ^t^lb-r sfctol-. *&3fea**<*MlT S <t 

I'ofiHSItf&ofc. 

[0 0 12] JU-tSftB.SLfcck5ft. 

^-i-fcL'rii. ms. s®. 

TlPLt. 2£Jfc»fi<D®®)£f9T£a>Effl. 0i|iU*S3tn 
mroKHrtHWxS^tiiSItr&ofco 
[ 0013 ] -yj. vt&ammtt&ft&mztsi'xit. 

it £ as;xK l . tins itft i* «s s, fci' k t' -5 nn t, 

feofco Wt-I*. ^feftfcl'r#£3te£l±Sfctf>ftl*. A 
I G a A s ftfeftfcl'ri* G a A s P ^ 

titzlt I n G a A I P&**#4. Iffe&ftfcl'TI* G a P 
&3:fcli I n G a A I P 3i*t*4. Wfeftfcl'T It I n G 
aNl««fflH0< > SiSfctt#£*-OT&:gft{ff1±TgS? 
L It+Lli ^ <3 L' i: t' o RSlIA'fe o f= 0 
[ 0014 ] vL±t&BMLtz&?tm*o>fflm£mm?& 
ymk Lt. i X-ttcZig. 

ytteu k i 2 «t y Lt . «fc y iKgost' 2 

Lr^-siiicsa y t>HSo 

[001 5] 121301*. r<7)<fc-5>tfjfiS^}Sg5^(iiK.fc 
^^«:g5fegg5Wai-rSBrffi1SSCiar'feSo I^Ell2iS 
Lfc^lli. ry— K- 7U-AIJ OS53t^-< 

^-— k (LED)-o>^rfeS. ^an*f§3t 

^^•9 0 01*. 'J-K - 7U-A9 1 0±l:7^>hJ 
ft. 7-T7930, 9 3 0 l-«fc y RftSOT4g^|::f$|&£ft 
ri'So *f=. #3Jft:^3t^ro®ffll±®3t1*9 5 Olz 
.tySftftri'S. -^i9«:5E5t*7F9 1 Ol*. 

r— ;u K«}Si9 4 o ic<fc y ttit $ftr L'So 

[0 0 16] l^0lCiFLfc#3?<*IE3t^gl=fcl.'ri*. 

9 o o*'<i.j&ai£fts i 
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5 oic^y testis? *rt\ z zteKt lx 

ngpi-gsymt" C t 5l-$^'CL'-&o ZCOZ 

omntfuz&ixiz. LCD^^^^jg-r-sci: 

lr<ty. 2;*5tcO;&S£l0mt'4;i<!:A<Hrfi6.!r&:4 o 
[0017] LA' L. 03 OIC^Lfccfc^&tgJifcl-fcl' 
T, O 0A'<iStt±J$n-5 1 KHZ. ® 

5t»9 s oiz«fc yr^ri»)ix • ^Js^-a-'Sciriieife 
fcofc„ TtS:t>*>. 1 ^Jt<D5*><75— ®5t(*9 

5 Olrqai(R$tt-&C<!:A£< . $1-nl!l::jfttiJcFti.4„ ^ <01$ 
StLt. ^^^AMST-r^xtL'-pFo^SIA^ofco 

[0 0 18] nscicuyai^n-5ptli. ;£££& 

Zlxtz 2 Xi/it ?££.&<» 1 

fc4„ LA'L, WkIZt* XZfL''rtti:(D£ : jt-&&(0 

£m.<nm&cr>ttmmzz>-o<tzit>i=. s l 

xg.mz.£'£it£-e&mR <tfc4„ 

[0 0 19] £S>l:L S§;fcggA't>J»a5$;h.4 1 ifcjttO 
&&A<3 8 0 nmUTCDSgHtgr'fc^li&irli. 3i&-r 
•5 1 A<*Wl®C0S5 o D a &: < !:lr#LT]g|Jg 

—)V K$fjIA<fg*f?I^A'£co3£*mi::A y L. ft?E 
L fc y Jgi® 2 pA«]gT-r 4 1 1 ' 5 ££"T 4*1^ t fe 

4 o 

[0 0 2 0] <#1::, ft&COWfe-^t&feSEftcO^aitelEjfc 
S^ROfcA'-e. 

£*Tt44,c0l£. *<OS£jfc&£?i?A<it&Ml£<. !$£ L 

*85ifc5teiLTfEjt3£gA'£J&&$ft4l£ 

*' y vtt < % *<DMtiytt><±& Lfcfi*<oRS]si£ 

C£<!:S:4o A^-^®3tCTAj<tro>ipt31A'&«ftll 

£*t4!)gm!iiA<*1-Sl3fei: LTSEjfcggKgAL. $5fc<* 

A<ms acse* $ ±r 4 1 1 ' 5 ns & o fc . 

[ 0021 ] A'A'-SfS^roRaSi^i-^-cAp 

$*tfc4,<0T'fc4„ 

St>- CStT. LA' »!&3fcA't>#*l£IIia£-e<7>li'* 
co&g i- fc L'r s 4 - 1 a<t? £ 

4#^tt£ftmTfcAtf^«t*SE;fc£g£]£«'t4w£: 

tiftiti o 

[0 0 2 2 ] 

[t£5I£fl?;*-r4fci0co#fS:] JtfE§tt)£jtfi£-r4fca6 
l;. *sg0j]a>i#3jtfcfs#3fmi. micoa£§£:*rr4i 
fiUK3£jfe®ro3feiaymLffli]l= 
t£l+t>*u ItiSB^3t®A'f>1»ai^K-5fItS1 Jfcat^«»R 
L T uiffifg 1 t IJMAc 4m 2 C0;£fi £*rr -5 2 * 

* £» m-r 4 t co t l -cans $ ht i' 4&KSE&S5 t . 

ffiTBiftftK&na 3tt® y tt L«l=ttl+ €>*v MeaeftK 
&SCA' musiti 45512 2 *3llfil=»r**tt < . 

Btrffi»3 | cBA'^ftai$ti-&fiisi ^3tic*fr-5?aJte5?A< 
JSl'^COt LTffiJ«£*lTl'4ftl»ittSi£:. $ffiz.t=Z 



[0 0 2 3] mfctt. *fP^C0*3?t*:&:'tf?t ; FI£, Ml 

55SES§3fc® 

rojfeSfcyajLnirffiif e>*u 55f2#§:tif A'£»tii;*;h.4 
fiiE i ^^i&iixLxnutBm i <*>&«& antt&sr 20 
SMft 4 2 Jfcjfc 4tco<t LTtSfiJc^ftTl' 

4;£^&gfl<t. iires*£SBa>5MRy bl«i=ki+ 

t>4x. fifa;K^^}ggBA't,stai$ti.-5Buse2;A? l ci->pt-r 

l=5Tf 4JEtt^A<?gl' : fccO<i: L-C85/dc$;h.-Cl'4m 1 CO 
ittKWfflfc. «S*.fcC£*»«fc*-4. 

[ 0024 ] mfcu. *S6n©¥SSt*585te*?-f;i:. mi 
co;«*$-m-r-i> 1 3fe3t$ttda-r**3feist. S5iafe3tjf 
(7>3tHsytULfi!iicig(tf,tt. fitriEf£3tdA'F>teai^n-5 
lilts 1 :A3t^i®iRLrSirl2m 1 c0;Btg<kttSAf-5m2<O 
jftg^-r-5 2?>rjt^«ctiif'5=t<o«t LT«ifiE$*i.roi 

•6*ssE»»t. me**fe#*©jfc®yiaL«i=sit 
6iii. «rEa«»»A'6ttaii*i*wnE2*3ti=»-r 
*®i|X^A<ffi< . ffIlEMjfe®A'f,fltUi$4i.SHl]K1 $L% 
l-»-r-5®ilR^A<Kl'tC0<t LT«)*$*t-rt'^3t©»lX 

«st. inexsftttffa>««iytiiLfliusit&4i. fits 

»g^}na5A' &«ctu 2 jtafcicjj-r 4 sw?a< 

«<. ItTl5fE3tdA't.]ftai$*t-5S!rSei 3R3ticsrrss 
^A<SL'tcOi: L-C^gfiE$4xri'-5m 1 COjtSStgP 
t. S*itfcwtSW«i:-r*. 

[0 0 2 5] *3&K©M£Ll'Hffi<0JfcS£: L 

Tli. MSEm 1 (OitSSteBli. BUSE^3td<tHiISE5t?RiK 
gp t CO Fel izffi It t> tiT t ' -5 C i: $ t -f * o 

[ 0026 ] mfc. arssm i cojtsstasii. 
a y «ib£ $ *it t' * c t ^ 4 *a t -r « „ 

[0 0 2 7] mfc(;JL Si 

C 0 ;£g£=rr£ 1 *3HtS»Ul-r**ittBi:. ttEflMftl* 
< 0 Jt«iyaiL«l=:IB:lt 6 ih.. IfifSSSftdA' £>]»&;* * 1.-5 
mss 1 3fejt$?aitt LTiusam i coses t itguz# 2 co 

tnajBjfeti^&AiTiinaxttytiiLfl) 
tsJtcoffliiicisitb^ fifrss i ^aft^s.stm<Dt l 

T«)$SHTL'-5m2C05tSSta5«t. 

[ 0028 ] ::t, sufam2co3fc£atasi±. s«?^a< 
se«a«it s*r 4 73 v vs-Kmi- z y $ nr . 

mfcii. ariE2jfcittsst-r'5 ; t<o<tLTflifiEs^.ri' 

ttai'. 

[0 0 2 9] */=[*.• gK*M©#3»«:«3t*^ld:. mi 

coias^^-r^ 1 wtzi&tirt-zmifimt. miBa^n 
cojtaiyaaL«!ii=site>*v. gtrE«i3feSA'e.ftaiSti4 
suiei ^itSKJRLTinriEm 1 coaestijmA c f^m2co 
jas£wr4 2^5t^ttaj-r-s>tcoi: Lrffijs^nrc' 
«rea%na>BB«ikyBt7j:?i=tt 
fi1J*Efl3tBA'f,flcUS$n 415121 *»££»** 
4tCOtLr«fi£$4l-CU'4m3COJtJgWSI5i:. Sii 




(7) 



1 1 - 1 4 5 5 1 9 



tzZtZft&ti'Zo 

[0 0 3 0] ZZX. HjIB!j;3CO&HISili. 

tzlt. mB 2 Xftt>Jxaii-Zl<Dt LXffil$$HXl'X 

tfit'o 

[00 3 1 ] Hfcii. ^IPJco^aittllSts^ii. m 1 
coi&g^-r -s i :&st£te;ii-rsf§st!s<t. HitBsest® 
co st© y a L®]ic|git e,*u fjfBfsstii *' e>aai £*is 

bIIIBI ^3fe^®©LTBlJfBMl <D;&mtltmtf&&2<D 
2 5fcst£tea-rs*,co<!: L-ctJUjE^HrL' 
S&fi^iftSfl.!:. Rtre%%JI^1liIIEsKfiKft0&a>MI= 
l£(t*>;h.. ftJSBl ;*Stlz*hf££St2£AMg< . StjfB2^ 
jtl-jPfr-SSBt^A^t'tcOi: LTM^HU'^14 
cOSt£JttS!<b. $tlSHtzZ££tm£?Z. 

[0 0 3 2] CZT*. HltBH4C0St£JttSPIi. S^A< 

sctswatr s. 

[003 3 ] ££!::. Hl 2 iLfcH 2 7 bSH 4 cOStj£StgB 

i: <t tic. flJgB;«*£&S|lC 0 StI& y a LffllclSlt 

ItrlB5KS^«ISSA'f>Scai^*i-'5fiFSB2^3fel^-r-5®Jtt 
ip*MS<. SlrlB*jtJSA'e>«cai$4xi)llrl2l 3*J3tl=«-r 
So&ilR^A^L'tcO.!: LT*gf££:h.Tl'SStil&ilXg|5£ £ 
ZlzffijLtzZ £$&&£-?&. 

[0 0 3 4] mIi$LfcH2 7bSH4<OStSltei5<!: 

tt, I-. fIIBSE^^a5<03tffiytllL®l=l6(tP.*t. Hi 
£*«£&«*' bffitta sttSHiga 2 ;*sti-*tf ssw 
ams<. 

S^A^l'tCOt LT8S/i!c£*VCt'SH 1 COStKHfSH 
££^ir{f*fcZ,!:£^Sa<tt-So 
[0 0 3 5] Hfc. HlgBH2 7bSH3COSt£Bta5li. s 

st^*<newi=jKfis«tt5wuiSL'±sit®i=«fcyis 

fiesttrt'TtaL'. 

[0036] Hfr. HlgBH 1 COj&fili. 3 8 0 n mJilT 
•Cfcy. HlgB;fcg£!flS!lt. SiSt^flS#*. StlSBm2. 
CO&gli. HJgBJSl (OiKSJcy 

So 

[0037] &tz. mE&ftmt*. sut if<j oas#s 

&. Z n S e . ZnS, Z n S S e . S i C, fc«fcl/B 
N A' *> fc S P A' £ *vfc £ ±l£S* 

ft&zt&mtrzo 

[00 3 8] £fc. f]ge2;*Stli. BmStT?fcS Z££ 

ftgSfrS. 

[0 0 3 9] Hfc. ffJgB2;*Stli, ^fe<t&fe<!:1ffeC0 

•safest T7&-&C 

[0 0 4 0] -^. ¥ 

&«*»«. Hl7bSH4COSt 

sstss. man. 

fc^^stm^^fci+s^jtucoii^^i^iicottggg 
(SI-BBM-T-SZtlcJ: y. 5£«£&&3;*>Stro®zyaSL 



o<t urtSfiicf s-<tA<-t?#-So 

[004 1] -£tz. *#EBj3lc«fcSimS;F!£®li. Hi 

CDifcfiStffS 1 ;ASt£JfcarS*3g(*£StmT<k. Hi 
SB#Se<*£Stg^A'ibfta£*tSflIgB 1 ;*St(03£g£ilI] 
S5-rSi@StSH<h. HJSfiiast®l-J:y5igA<l@ai$^f=Hl 
IB 1 ^StSKiR LTHIIBH 1 C0>&H<b liltAfSH 2 CO® 
&2:*St£»ai-f St-cot LrM^hU'i 

. HTSB&g^&aicostiB y a l«!Iicki+ e, 

*i. mIIB;SS^gi5*'t»«a$ttSHlSB2^5tlc^t-S 
fi»¥4<fi< . HltB;^g^^Si5^Si©^-SBlIIB 1 ;*StC: 
^rss^A^L't.coi: Lryg/s^tfcc'-sm i cost 
sstspt. ^tis.fcci:^^eii-r-5tcoLTygfi£sn 

So 

[0 0 4 2] 

[£Bjco3gfficoff$S§] *SEEIi. S 

*S£&g|5£. ;£giS«tt£*rrSSt£8*asi:o ifcgig 
#?i±£=rrsst?Rjfcsn£. 

co<4@BI®lzBBS-rSci:{r c fcy % 1 ZfeStco^-gB^cOil 
as JfiBS-r S t <t =fc lc®40Ti^l'5»2g-C;£:g£& LtM- 
ajr=2^stS5syarciA<t?^s^a?»«3t*^-. # 
«<**%£■& .t vstts^sB^iegr s t <ox & 

So 

[0 0 4 3] JitT. 0IS#ILOO. ^^B^COUffiCO 
ff5®lcot'rlftlB-rS. 011*. 4c|gB^I-<»:SmiC0SI 

is® ss <1 s ^ttsestst^coatBstSfiK £ « ^-r s as® 

0-CfeS„ Is^lzSSLfc^gSfcfSStSl^l OAli. *3? 
ttsestst^-c-fcy. -t-costcoisyaLg^ic. jfcgg& 
SBF Lfc«fcU:st®Hl7SI5A BA<I8lti=>*VCL'Sj£il-*#fiS£ 
HtS. ZZ.-CfflL'S¥3?(*36Stlfli. K^IEgSBFL 
(=RfTS<0i®g^C0St^«*S-C#St,c0r-fc4x(*at'„ fl 
mt. Wfe*'€,^M-igfiiucosEst$y#sfczoi-i*. 

**y s i c (Kib'>y=i» s. fes 

t'liZnSo (-tu>yb$fS) SAffCOH^COWP^ffl 
L'SztAi-e^s. jutiz. 
I'fcH^^ffiii-^ifrsiB^f s. 

[0 0 4 4] rut>*>. fESt^l OAli. f77-f7 

Sffil 2±lzfa®^4xl=^«:cO^®tgit$^1-So -y- 
77-f7lffil 2±|Cli, /C777B1 4. nla^s 
<7 Mil 6. n *7 "J K® 1 8 . £StJl2 0. pl^ 
=7"J K®2 2fc«tu:pSa>^^ h® 2 4*lC<OIIII?-C' 
H5fiE$+iTb'So -ttt>C0€-®li. 9IJS.I*. W®feJS< b 
(metal -organic chemical vapor deposit 
ion : MOCVD) (3 <fc y fiE^TS Z t *<7?# S. 
[0045] /(777I1 4CO##4li. 0llS.linM<OG 
aNtt5CtHT#5. nSP^^^hil 61 i. n 
fl*8 3 4 £ OH— 5 -7 fgfl4$5i«-r S <fc 5 ICSI'^ 

^yrsg^^snsco^ttg-efcy. -f-co«p 

li. WIS.Ii. GaNitSutl'TtSo nIS7-;K 

® 1 K®2 2li. -E-tt-etifESt® 2 

olz^-v'JT^BgCZiOS&iil^H-rS. -t-cowpii. 
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0ilxl£. i/\7 K^-v 7 ^<7)X£a' A I 

GaNtt.5CttffJI) 0 SS %mzO[t . 
matt LT2A£ftfcl:^* < l5^T-5C£|cj:ysg)t 
££-r-63M£f*]f-C-&-&. *0)*m«>: LTI*. fllittf. 
7>K-^®I nGaN5m'5:ti't'§5 ( pla 
>$7hH24l£. pAJUliiO);*— £ 7'7|gfl4£ff« 
■r -5 «fc 5 -V'J Til® $ ^-r & p V 

&y. -E-OtmiJ. tfilxllf. GaNi«Ci)l<t^ 

o 

[0046] pglziV** h!2 40)±|Z|J. igjfctt£ 
*rT-5p<9jm*lJi2 6A<Jtlg$^.TU'-2>„ £fc. nSi=i 

tx?? hit 1 80)_t|::li. 4A<ltfS$n-C 

>7' • /<7 K 3 2*<ltlg$tfCt'^)«. TtOvW ><7 ■ /< 
•v K3 21 -ii. mmm~zt£m : f-izmiz-t&t-#)<DEi7fiL 
^CL' r 3 4'TA < /t?>7 : 'l' ix^^ft-So Jbt. ^-T-roS® 
95#l±. ^(fcixy a >7,£ < !:|;j:^)®|IM3 0A<ff5fi£$tl 
Tl'-S„ 

[0 0 4 7] CCt. pflij®l$2 6 
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r*#, §effl±*rf<]-e&£t§£>b<£L'. 

[0 1 6 2] **5. 12 6l:iUiLE 

D=7lsZflZVBi%.$tltj:l\ Ell 8-EI2 4P 

Biurfiaiuf=> &«o¥3?<*3s*gs*>, tw&o* 

wtA<7?#-5. 

[0 16 3] &P, *#gBJ<omi 4<0lliS(0ff$^POL' 
riftB^-rs. i5i$ufcm6<on 

t£»2E<7>«fc5P, m4(7)5tSlttI5RE4$^tt:^* 
^-9 0 0 tiKS^SSBF L tCDPalPIglt-S. 

[0 1 6 4] El 2 71*. ^SEB^CDmi 4SgJ6®!gPll£ 
¥^<*#£3fcSE£&TmBTSE|-C*fc3„ -tU t>*>. Is] 
EtP#i^Lfc#3?<*$EJfcg®1 0 ONI*. nj-K-7 
U— A • ^-T^J <D r L ED7>^J T?fe-5o fslElpjf: 
Lf=3M&t*3&ftgEl OONPfcl'TI*. *3ltt3£;fc5£ 

^ 9 o o controls y a; liskp. *£MSi5RE4. -£g 

£«&SISFL. jfcSStSBREI. fc*tf?ti»i|XSI5AB*<C. 



<0lli^r-ISItb,tfCL''5.o Z ZVij. Ell 7 PUS L THU 
^LTlftB^$*B§-r-S)c 

[0 1 6 5] *HiSff$SPfclt&3t£S}aiRE4l*. ^ 
9 O OA'b.fttbSH'S 1 :£5fc£i£iSL. ;fc 
^^l&SPF LPfc't'T&&£;h.1&fctia?:h.-5 2:A3fcl*5#t 
^£«fc-5fc;£figiR1±£*Tf6. l^5tP* 

gco^PSTr-SSStifUtlgC . 2;A5fc<0;£gro5fcP*t-r 
•5 J£St *£*<;§;< fc-S^PfSfiSEtiTL'-S. CCD*:-?# 
0>IAI*. BUa Lfc 'V?'£§tSt£fUf8 
■r ■& C t P J: y §g3S-r -5 C £ *<T £ -5 . 

[0 16 6] £fc. ft«£&gBF Lit. 1&ft£<&>lXL 

T-t^«»: y t.a£s*^i'2;Aitsttai-r-5taiii^^-r 
•S. *<Dg!MaPot'TI*. mi SIJ£ff5^PH LTmia L 

tztntmmv&Zo 

[0 16 7] jtSWSURE 1 1*. £S£glSCj!>'e> 

acta 2 Hzzxxizm- &&&}&#&<. i3MtP*hr- 
^SSt^*<^<F c £^ < fc5P«fi£E^-Cl'-5o CCDcfc?# 
m&LtzZf? v 'fE.SIBl&fiim-fZ Z t 
p<fc ynstsct*<'c#i>. 

[0 16 8] jfcHRlKSBABI*. 1 ^5tPStLT^l'3t?ft 
2^5fel-^Lrii(Sl'©iR^$^'r-5«fc 5 
izm&ziiZo- zm&Mtemfiuz-oL'Tt. suaiLfcs- 
HJE^S 1 1^4$ t -t -5 w t A<-C* # -5 o 
[0 16 9] ^HSS^SIP<fc*1.l^ O 

OA'b>Stffi$Hfc 1 ^liifeSStSCRE 4 $i2iSL-C* 
g^mSPFLPAtJL. 2^jtPifitg^^4x-5o m 
fc. jKg^»g5FLpj3t'r^s^$n-ri-iSiaLfc 
i jfcftii. jieswgPR e i i-«fe ysit$hrm;Mt 

^gBFLPM$4x*„ $F,P. JtRltSPRE 1 tiSiSL 

tz 1 <kmt. jtqRilXgeABPfct'T?ai|R$^. 

[ 0170 ] -ys. iKg^aiFLA't.scai$4xf=2^ 
3fc<0 : 5F>'C3fcK$fS5RE 1 (O^lSllraiStLfcjt^li, 
StS^fiPRE 1 fcJ:tf3fcl&JRSMB£&i@LT^S5|::Bfc 
mfc. *ss«scF LA'b>»aj$ 
titzz^tftcio^x-^m^ytm^Q o oro^isjpsiist 
LfcftfiSttti. 3tSWfiPRE4p«i:ySlt$*t. 3ES^ 
IftSCFL, JfeSStSBR E 1 fc<fel/Jt?S*lRol5 A B S-iSifi L 

x ^gc p® y aif c t tf-z 2 a j= ? 1 - u -s . 

[0171] JtSltSCRE4£ait^t'J®^ 

PI*, iSS^SCF O OOZfcrS) 

p«ctu$ti.74 2^3ti*, o o* yqauR 

Zti. fc*l'l*. ^<*«3t^9O0(0R’O>h®P 
fct'rasit^Hr, $+£&p^&p®iyai-rc £:*<-?£ 
/*(,'. C^I=«Lr, ^mS6^SP*tvl*, jtSStaiR 
E4£iSlt-&C£P«fcy, gg^}ftfflFLA'e,#Stt:fl 
ytm=f- 9 0 Oro^|SjP«Cth$tt-52S>:5t^5tSSta5R E 

4p«fcysStLT. ^gBP3a^a<®iyai-rc<!:A < tr# 

^ ^ 1 1»- ^ ^ o 
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[oi 72 ] mt. suaiLfcm i 2 mm 

y. s&i=Ka¥©^iii»:*3t«*tsisr*cit.-c 

#&<, -rs*?*.. ^sfeff^^tSfiEi-. mi 2mi6e^si 

-Cl&BJlLf=ateKStgRR E 2&mu-f&zt\zj: y. ¥3S 

<*SSatem?-9 0 0 1 iKate££ l-SS^a. 

<®«^S1FLIC^L'-C. ;£S£&-f&C.fcA<-C#-5 

«fc5ic^^„ mfc. mi 

<gTrI&Bj]LfcateaStgPRE3£ilflD-f-5C£:l-J:y. % 
atgSC03S:te/<$ — >£frJ{®LT. #^l-£50ii£8lfi£ 
t^C <t A < tr^'5> J: ^ IC& •£„ 

[0 1 7 3] iKI-. ^SEB^romi 5(7>5lffiO®SI--^L' 

rittB^-r-So ^msg^i-fci'Ti*. 

I'T. #3S(*gSatef£T,h. M3i Lfc«fc 5 fc-&gg?&gp. 
atsstgg. jte«tttt£fa*g*r&fciti«£si3iT*. 

[0 1 7 4] |2 8li, ^f£B^|Z<fe*li^S^acOm 

^jrotiDs^s-riaBSBTSEi-cfc-s. ^ 01 = 

SLfcIM^gl5 00 Al*. atSggP 5 2 O <!: . Slate 
gP5 3 0<t. g&gP5 5 O tSiJli. 

[0 1 7 5] atej®gP5 2 01*. F;u£ 

9 O O J jtSt LTii. $t,(= 
3Safe&5 2 2l=J:y¥3M*SgateSi^9 O 0 A'*COate£fc) 

-i=ttwtd«Tnjte«i=iait , r<s. 

[01 7 6] igpteals 3 oi*. issic<fcy atro 

s^^psH-r-sts^^m-r-s.. -rfc*?*,. mategP5 3 

OICfcl'TI*. ®3te*£5 3 1 at; 5 3 9 (D Pall -?£IIJi 5 

3 6A<8l^Siva'5 0 tellli 5 3 6 I* . iil&5 3 

4 i:>rt(S]®S5 3 s t<Dnnzffimo>mE.£mito-r&^t 

l^at. te-0#^0>eiam!&A<*W;**i. ±T(7Miate 
*5 5 3 1 at; 5 3 9 <k&|CffcJHLTateroiti(i^£*Wt? 
^-Sck^l-S+vTt'-S, S3tettSS5 3 2<D±\zBf£2 
Htz&wmm®5 3 4i_i*. v^-'sym=i- 

5 3 5 z-fn.xm%.o>mE.i)mtz2tiz>o 

m- f-5 3 5t Lti4, giiai*. &a • tetta • &a cm 

I M) [g^MSI^F-1?. *SHb 7^1-777. • ->ya>Slc 

lM±£*S&1b'> y a >IC J: y BtfLLtz&m haVvX? 

(TFT) 

[01 77] &&gP 5 5 01*. SB^ttSffi 54 2 CDTS 
l-jfcfig&gg F L 1 ~3. ateEttgPR E 1 ~3. afcffliJR 
gpAB 1 ~3*<Eg£:hfcftj££:rr-&. iftgg&gP F 
li*. mftte.o>ttmz&imf$.2ixtz-? ! 7'v'7 -Thy 

^XIZ.fcoT. 

mfc. &g&&gpF LI*. i£Bj§1±gffi5 4 2 <d±®I=E 
S'T'S.fc^l^LTtSL'o 

[0 17 8] C©J:5<E®«365iU£E5 O O Alzfc'L'T 
I*. afe3SgP5 2 0A'£>tii$tLfc3tel*. PategP 5 3 O l=fc 

t'T. m.§km5 3 6icaitti^H-5®Ei=PSi:-c. i mmn 

l=3te«**BMBS*i. te-ft-eft&g^&gp F L 1 ~ 3 |zA 
m?$o ;Kg&&gPF L 1 ~3l=fclvCI±. te-tl-THCD 
mietem I3SI-E&LT. A»Lfc1JMtA<Br*®**£ 



ft4 2 ;*atel-^}&£;h.£>. «*.!*. FLilzfct'rii 

#fe. F L 2lCfcl'-CI*l3fe. F L 3Ufcl'TI*gfelC 

£ *t 3 «fc 5 let -5 c <t a<-c $• •& . 

[0 1 7 9] •*•*!. -6;h.£>;&;g^}&gg F L 1 ~3*'f>fttb 

$:h.f::23Wtel*. ateS^gPRE 1 ~3lcAStt-5<, -£-*1 
-PftOateEItgPI*. 1 ^ate*<SSt$*L. ZVtUttoWm. 
iats«fc7fe«s>g]Rit£mt-&. 

[0 1 8 0] $ t,|C. ateSS^gP R E 1 ~3 £ili§Lfc 2 
Jfcatel*. ^h^3te®JtegPAB 1 ~3lcA3tt£. at® 
JlKgPA B 1 ~3li. •te*L J 6*tfi)TSi»2;Aate^iliSL. 1 
2featel±i®i|X-r-5«fc5JEi:;aSMS?tt$- : t-r-5o mi*. A 
B 1 l*#feCOate£itiSL. AB2li3§feOTate£i£i@L. 
A B 3 liWftOate^r&iSt-S*: -5#:. l'£>tf>-5 r*^ — 
•7-r./U$J £LTfSfi£t£C<»:A<-e#-S,, 

[0 1 8 1] ^B^|c«fc*tl*. ate31l-#3ltt:^a l c^$ 
fie^OT^^ateg^ifirtbEcLTatem^ 
3Sb^*<^<. >gg®*£[£j®t£Ci:A<-e£.i>. LA' 
*,. -OTcfc-53tC®«I^T'&-5#^tt:^ate^*'t,<Oate(C 

cfc y a at<* a it & 1 1 ' 5 mattamtit l fcgg 

A<"Cg--5o 

[0 1 8 2] *g|-. ^SSBJl-fct'-cl*. &£3£&gR£:# 
I-. ;PefiS«tt€m-r-5ateSgtgPRE-1fate®i«lgPAB$- 

7?5-5„ mfc. @i^^SS5 O O A<0;g^fegPF L 
1 ~ 3 CTJSteAgtfflK-. 0 4mfcl*EI1 5 (-HI LTfilliS L 
fc* 5 ^m4<73ateSStgPR E 4 £f£lt’5^ <tl-«fc y . -ft 
S^SIgPFL 1 ~3A'C,«ttii^*l.A:2;Aate^5WLT. 

«fc y ® I'^a^mgpicgs y m-r c t *<-c # -s «k 5 ic& 

[0 18 3] -Mt LT, «e3SCO^*$^ate®^ate31«!: L 
fcio. 4-OflT FT;a&SjF^Sa>*§^tf>;Sg® 
*1*. ^9r7-y h-rfeoft:. LA'L. *«B^lc«fc^,. !jg 
J)«ILE DtiJttti Lfcli«a^S<7)^(D 

>Hg®*t**Q4'7-;/ t--Cg5y. «*3|E(7);a®a^ac04»t 
^iilTlZ]gM$tt-5. /— KS=i>e 

a— r s» 

C t A<T? £ -5 . 

[0 18 4] mfc. **WI=J:4itf. »S^gPFL$ 

lj«a^S<7)Sffii&e5lCBSS LTEltS C £ A<T*^ « 
or*. 

[0 18 5] mfc. tt^roKSSategA.ci: titSLTHI 

s&®B§<bL. ggismiE$eim-r-sc«!:A<-c#^. -r* 
+?*». ^*$^3te@T:li. SS(bIilK^'l'>/<-^^1]-L 
TS®1I £011iaf LA' L. 

ate3ST?fe.5¥««:^itelg^l*. *rTA' 

2~3. 5 4?;u h*ilg<7>tt3g®II^+«-»S:«ite^ffi^^ 
5CiA'T?#4. (Jot. £S1b[s]KW://\'-*[IIS& 
A^gir^y, Jte3®roBg»llHlgSA<A'|iil-®B§(b$tt^i: 
*(-. ge®imiE^[gM^--52:«!:A<-C#-5„ 
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[0 18 6] *3£WI=£*l.lSo 

<ty *,xt>iic&i£ 

*$gpteat;(S. ®®a5-C'C0X/<-v^ ') (-S3 

ilt. Rff^(75^^SSr B lOT^MS;li. X§gfi<&mi=1&T 
L. 3EjfcA<f?ifr-&o LA' L. *£BJ|:: < fc;h.lS. ot;HcD 
#3H*5£ofcSmi. mi&ifflt. l'5ffi<5At:gB#fy](D<£ffl 
l::5tLT*,B$JtcD[gT(i?£<t'Ji£;h.t*. -^cDsfrftlS. ¥ 
ylcAWit'o Cir=fC#-5o tot. ^SEBJI'J: -S®fi 
giS&Sli. 

5o 

[0 18 7] ££>(::. *&B-8lt<fc*X.l£. mu^mm.(r> 
®M1^i3±A<yB#F a 1A<«tf>T*al.'„ ®3!£&: 

A LTA' t>3t3S£O.BBB^iSSA<^^;tt^|3S-5^t?<t>B$K 
IS. ft^cDPiSSiotgtitiaLT. mtS<. KB# 

[0 18 8] £f=. XnBMIzjztU £. IflltttlSji-r 
•5. «£3|S<DPt*Ijgot'glS. 

tfA£ttALfc8Sii£tm-£. tot. iiJg(t)ffi5g^S 
Kllt^LT5®}i-r-5-<t:A<fcofc. LA' L. ^KicS: 

tus. 

&<d-c*. ffis-^sKiic^-r •5WAt±=tssitrB]±-r^,„ 
tfflgstlt. *#l=. ^B^rc«fc-5E^S^®^}S 
SSL Lf=8?«ffi©€-iI®^S<0<f*Itt S«®lt(Sjj; $ & 
5ZtA<t#S. 

[0 18 9] S^lt. ^B^|Z«fcH(f> *f§fc*iS£<£ 
fflr-5C<tA<tj:tN 0 -ffcto*.. ftJfcCDSa&SijfcgTMS. 
*'-5X®<75Wa5lzm^g<757KIIA<i#A £*VC I'-S C t A< 
£A'o>fc„ LA' L. ^^B^|zj:#tlf. CroS-ofctTSAe 
£ffl t' -5) A*# C' Q 

[0 19 0] ;*l=. 

icol'rlttB^-r-So 02 9IS. *#6Bj|::«J:.5IHg;&;jt£ 
S<AS»$1±0«lfiE^at-«BSSi®Sr*fe«.. Tfcto*,. 
|3]®ltjrLfciii«SjSSS5 0 OBt. *31955 2 0 
t. I®*95 530t. SE&955 5 0 ££«!*.•&. LA' 
L. IM$S15 O OBIS. S1jaiLfc®<SajjtSa5 
o o Atlt^-Si:. *3S§I5 5 2 ot. 18*955 3 0 b<r> 

ffilt£&955 5 OA<ES£ftTl'-5iIt?#l£:.5„ CE. 

X. fi#i£Lfc®«£^g®5 0 0A<tf9acDg5#l-IS. 
f§]-<D»£-£tt L-ClftBJ$=tBS-r -S. 

[0 1 9 1] If$$Sl5 0 O BI-fcl'TIS. 
g**^ 9 0 0A'bMJ tltz 1 &*IS. S?*ffi 5 2 2 
S^Lt. £f;£g£«95FL 1 ~3i::Alt-f-5. Alt 

Ltz 1 **!£. -E-tt-ftKDiSg^giawtfcL'r. RJrJtO 
S[g^^-r^)2;A3tlt^^tL, *£lt95R E 1 ~3lt 
Alff-5. fit. i **j£#ISKIt;**t. 2X.ittf£K 
IS. SifiLT. -ttU-^ttjtfflillXSPAB 1 ~3ltAirr 
-So *I&1|X95AB 1 ~3(tfcl'Ttll5i$<D^£<tf5]t* 
l=. 1 ;AotfiE»A<©JR$ti. 2;**IS2£iffl-f £. 

[0 1 9 2] ®2 9lt^L/=®fSS^SS5 O O Bl-fc 

L't=t. iiiiiLfcits#(gi5 o o a iisiisrosss^ 



1#SCi:A<t?^-S„ ££>lt. IM#Sl5 0 0Bl:fc 
t'TIS. #315***31^9 O 0 A'&JftttiSttfct&M-SSfc: 
H(D 1 :**A<. ;Kg£&£*VC. £yg;£H:<D2<fc * t 
$ti.rA'f)iiotgf5itAit -f-s. tot. 8§*95<DA'f -v 
3 5MSI5 3 6fc<fc*A<. 1 <fc*T?fc-S 
£ib? -Si: L' ^ 4 c i A< 

■e#-s„ 

[0 1 9 3] 

im B©M] *feEIS. JU±i»iy]Lf=«*:5£®Sg-C?Sg 

is. mui&nftmi-m&ftmt'ZnmittzmmvitiT 
Ct A<fc<. ^5t^KI-<ty^S^-ri.Ci:<tL-CL' 
£(Dt?. >©tf6o#; 

I2IS®35. SSfti?l:flE#Lt. fEofei®gA<5EaSt- -5-k 
t'5P^8I£fi?>8-f-£::i:A<t?#-5o TrUt>*>. **Bj|- 
<fc;h.l£. **i£g A<*®tf>T$S-C. **3Ht<t**;fiM: 
<h Si* 3t Ltfflit -S - «k A<t? £ -S «fc ? 1= U Z>. 

[0 19 4] #fc. ^f6H(z<fetUS. fBL'§$*13!Jft£ 
JSUSS^^to-tt^ C i: l-<fc o>-C. 

«!i^is. m (r) . » (g) . w 

(B) ©gotel&lflfcSSH/lgLT. 363tg^-lc#^$-a- 
HIS. fifeot(Oa5tS#^l-i#^c:tA<-C?#*o 
[0 19 5] Sbl:. ^otitSIOCL 

l. wjiis. ttJtis. m&iz 

fcl'T^ot$1t-Sf=4AI-Ii. A I GaAsSTOSffl 
U'. Stfeltfct'TISG a P^tt#4. I 

n G a A I P^tt#4. Wfeltfct'TIS I nGaNStffl 
CD ID < » giStj:«|4^^aj26gl-tt-ti-TS«LJS:ittUS 
ftfettl'tmMtflSofc. ^4xlt5!tLt:. 

.fcttis. ^^sicicLTMitfeiacDasi&isiis^-r 

[0 19 6] £fc. ^:«EI0lt<fcttlS. mtt-Z>£X&$& 

A<t?#-S. tot. S§JtSS<DfiS/«^atf)T®B§<b-r* 
S!ig=ix 

mittK. ^fc. E»S3S*>. « 

<ty. 

[0 19 7] $t>(c. JfeSItSBREl 

^ES-T^Ctlt.fcy. *fiS^a5FL$SiSLTjljfi 
Lfcl ^it$Sl'3a^-CSItL-C. fcgg&SBFLltfii 
ism-rz, tA<-r-#S. w<DJ:5l=LrSEttfc 1 Jfcote 
IS. iSS^aeCF LICfc'l'-CiRS^aStt. 2?fejttL 

r. itsitscRE i s^ja-r-s. oty. sss^agBF 

LCDofetbltfiH-otSItSBRE 1 BEST'S Cilery. 

1 :AotCD;gj$$l»ih-r-Si:i:tlt. S6gS«4® F L $ig 
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2h.koizUh 0 nSl3tl=«fey^S^SPFLA< 

t *<X£S„ 

[0 19 8] *fc. ?t?RllRa5AB$-IS 

ItSCtK* y. ifcSStSGR E 1 SSSLfc 1 2Wfc£i» 

X £:A<xaSi: <t tl-. 
fl-siKSsyasf %<?>*'<'? h*£iroLx, *efet££efc 
#-*•5 Zt&oJIfette&o *fc. ?1-gi5;!>'S>A$tt'Sfi£9f 
7i<X£S(OX, C0>J:?&*1-&3tel::J: 
y ;&g£&S5 F L *<®)&$:h.T =F^fcf£5fcA<£-r S * L' 
dPnlSSifiSjg-rSxttfx#*. 

[0 19 9] ^S£B^|z«fcH(f> KStSBRE2$-tS 

t+scti-^y. i^3t£sstE-B-ca£g^a!FLic 
Aat£t±SCi:Jb<xaS. -?-<0J3g<!: Lt, 1 2fcjfc£® 
L T^-aucffii y tb-r C 2: A<T? ^ -5 «fc 5 

KfcSo 

[0 2 0 0] £C,I_. *S§Ml:«fe*US. 3fc£JtSBRE3 

visits - 1 ic«fc y„ &g£&^££&i=;is]-t£i*s 
c t tfx-2ht t ■[ ■■&%<»&■*£*•?. zmtua 
OTjKS^^-r-SjtfiE^roM-gB-CDjiatKSih-r -i) C t A< 
X£S„ **:. 3fe)SfcbSB^. ft&StSfSRE ZtmtfLZh. 
Tt'’St'gaPgl5CO*-l-®St'-52:2:A<-E#-5o 
JtSWSBR E 3(OB3P£t$40T'l'£ < SMt5Ctl:<l: 

s„ c<75cfc5^^?t3Sii. is>Xteii<ni/t¥m-& ya 
SMKSiifc-r-SC Hffl-t^flXfoSiga*^ 

t'o 

[020 1] *SSBJ!K < j;;h.l£, 5tJ5StS5R E4f 

t£itsc:£:i-«fcy. ass^scFLicfct'rassgift^ 

tit 2 s» LTM-sm^a^s < is y ai-r c t *<x 

^ -5> cfc 5 1-teSo 

[0 2 0 2] —J5. ^:fEB^|rJ:Hlf, ;gg®:0*M£<SF 
^A<S<. {i*St4*<&»X. 5£F,±*<yBSIS]A<ia< „ «. 
ttwawis^awjfeamnESSMSsarft^it-cs 

So 

[0 2 0 3] lt*£W®B§ 

fcflUSKcfcy. seifc»fi*<«tf>x£sx, 2&2p*<;§<. 

XKl'JilgXSt*: $ 1*S C t A<X 2 S*3?t*5£*;3H^ 

s c t *><v 

2s giSLtro.* y "j Mi£*xfcs. 

[0®<O®m^lftBJ] 

[HU ^sEB^icj:smi (D&mmi 
m+on BS«fiE$^i^-rster®0xfcSo 

[02] ^BJ|-J:*m2CO||ffift$SI-(lS¥^«:«5fe 

zmm-f h Bi®0x & s . 

[03] *SEBJj|-«fc£m3<Daffi®8gl=<lS#3?<*«jfc 

ig^co<aBs«fi£ 2 s b? ® it & s . 

[ 04 ] *§£BRiz£hm4 0)$&m*mi-m& s ¥-mi*m>i 



*^O«B&tgfi!c£«*-tSBr®0XfcS. 
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